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(54) NON-VOLATILE SEMICONDUCTOR MEMORY 

(57)Abstract: 

PURPOSE: To shorten an erasing time by applying high 
voltage to word lines in erasing, applying negative 
substrate bias to a substrate on which a memory array 
is formed, and implanting floating gate electrons by the 
tunnel phenomenon. 

CONSTITUTION: When an erasing command is entered, 
a substrate bias generation circuit 30 is activated and 
voltage as high as about -3V is applied to a p-substrate 
29. All the word lines 25 are selected and high voltage 
Vpp is applied. The Vpp is preferably increased in a chip 
and as high as about 15V. The source/drain of memory 
transistors are kept floating. The potential difference 
between the p-substrate 29 and a control gate 20 is 
18V, therefore, a strong electric field is induced in an 
oxide film between a floating gate 21 and the p- 
substrate 29, electrons are implanted in the floating gate 
21 by the tunnel phenomenon, and the threshold of the 
memory transistors increases. Because all the memory 
transistors are thus processed at a time, writing before 
erasing is completed in about 10ms. 
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